The dissolution behavior of a methacrylate polymer was analyzed by the Quartz Crystal Microbalance (QCM) method in order to clarify the dissolution mechanism of ArF resists and control thereof. The QCM analysis provides information on the dissolution rate and the swelling rate of the polymer film by measuring the weight change in polymer films during the development. Poly(isobornylmethacrylate-co-methacrylic acid)s were studied as a model polymer for the resist in ArF excimer laser lithography by the QCM method. It was found that an increase in the bake temperature for the film preparation decreases the dissolution rates and the swelling rates in an alkaline solution, that an increase in methacrylic acid units produces the characteristic surface and interface layers which do not depend upon the bake temperature, and that an increase in isobornylmethacrylate units produces swelling during the development.
INTRODUCTION
The base polymer has been changed from a novolac resin or a poly(hydroxystyrene) to a poly(acrylate) or a poly(methacrylate) in chemically amplified resists for use in ArFexcimer-laser lithography because of their good characteristics of high transmittance at the exposure wavelength. [1] This change also leads to a large influence on the dissolution behavior of resists in an alkaline solution. The acidity of the methacrylic acid used in ArF-lithography resists is stronger than that of phenol in conventional Table  I shows the copolymerization ratios, x, the molecular weight and its dispersion and the casting Figure 4b . It shows the swelling of the films which agrees with reported data [7] and the average value of the swelling rate is listed in Table II Poly(isobornylmethacrylate-co-methacrylic acid) films were measured, and the increase in methacrylic acid units was found to promote the dissolution in alkaline solution, its rate decreased with an the increase in the baking temperature, a large amount of methacrylic acid units produced the characteristic surface and interface layers where the dissolution rate did not depend upon the bake temperature, the reduced amount of methacrylic acid units showed swelling during the development and its swelling rate decreased as the bake temperature increased and the later behavior of the swelling did not produce reproducibility.
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